Introduction
The Global Positioning System (GPS) is becoming an important geodetic tool for monitoring plate motion and crustal deformation with centimeter-icrc! precision. Some investigations require measurement of long (>100 km) baselines. Examples include study of relative displacement across oceanic spreading zones, diffuse continental transform zones, and plate convergence zones where at least one plate is oceanic and the only available measurement sites on that plate are islands, far from sites on the other plate. For the CASA (Central and South America) GPS experiments long-term scientific goals include monitoring spreading between the Nazca and Cocos plates, monitoring subduction of the Nazca and Cocos plates beneath Central and South America, and confn-rnation of and rates for compressional deformation along the diffuse southern Caribbean plate boundary (Kellogg et al., 1989) , All of these goals require baselines well in excess of 500 kin. Geologic observations and global models predict plate rates of roughly 0-8 cm/yr in the CASA region, with typical uncertainties of ~0.5 cm/yr (Mann and Burke, 1984; Stein et al., 1988 ). Assuming we desire a rate uncertainty better than 0.3 cm/yr with GPS experiments spanning 10 years, and assuming experiments every 2 years, individual measurements must achieve lc• position uncertainties of _(2 cm, or _( 2 parts in 108 'for a 1000 km baseline.
The major error source in measuring long baselines with GPS is the uncertainty in the position of the satellites at the Copyright 1990 by the American Geophysical Union.
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0094-8276 / 90 / 90GL-00420503.00 time of observation. A rough estimate of the sensitivity of baseline estimates to orbit errors is given by Ctbaselin½'" where abaseaine is the error in the GPS baseline estimate due to orbit uncertainties, c is a geometrical factor (4).2; Lichten, 1990) , ao is the GPS orbit error, 5 is baseline length and h is satellite altitude (~20,000 km). Typical uncertainties in the broadcast ephemefides of the satellites range from several meters to several tens of meters.
Errors on estimates for baselines > 100 km may be unacceptably large (>2cm) for the geological applications unless this effect is corrected.
The error in GPS baseline estimates due to orbit uncertainty can be reduced by performing simultaneous GPS observations from sites whose positions have been accurately determined to within a few centimeters by some other technique such as very long baseline interferometry (VLBI) (Dixon eta!., !985; Bock et al., 1986). The resulting fiducial network defines the reference frame for the GPS baselines of interest and provides data from which the satellite ephemerides can be estimated. Orbit uncertainties may be further reduced by acquiring tracking data from sites far outside the local network, and estimating the positions of those tracking sites which are not well known. An important aspect of the CASA Uno experiment was the initiation of a global network of tracking stations to minimize orbit-related errors on longer baselines.
We investigate the effect of using subsets of this global tracking network on the repeatability of long baseline estimates in the CASA region using data from the CASA Uno experiment. We compare results obtained with a U.S. Satellite and station clocks were modeled as white noise, and combined wet and dry zenith tropospheric path delay was modeled as a stochastic process (Tralli et al., 1988) . Both dual frequency carrier phase and P-code pseudorange data were included in the analysis. Carrier phase cycle ambiguities were resolved using the method of Blewitt (1989) . Only single-day arcs were processed. Each station in the CASA region observed for 7.5 to 9 hours daily.
In order to ensure consistent fiducia! geometry from day to day, three stations that were generally available throughout the experiment were chosen for the United States ticlucia] network: Mojave, CA; Ft. Davis, TX; and Westford, MA (Table 1) Panama. The core regional stations were also available during most of the experiment with a few exceptions (Table 1) . Additional regional stations were included so that a total of eight stations was available each day in Central and South America. The positions of these eight stations were estimated in the analysis with a loose a priori location constraint of 2 km. Eight out of fifteen days of data met these availability criteria and were used in this analysis (Table 1) 
